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The whole effect is retarded one-eighth of a period in comparison with that of the central element, instead of one-quarter of a period as in the case of a uniform wave extending over the whole plane.
The effect of the uniform plane wave can be recovered by integrating (2) with respect to x from — oo to + oo, on the supposition that kr is great.
We have
dx      rdr_      \/r. d (r - z)
yV ~~ \fr • ^    *J(r + 2}. \/(r — z)'
and in this, since the only elements which contribute sensibly to the integral are those for which (r — z) is small, we may write
-J^L    =JL
viyT*) ~ 72'
The integral can then be evaluated by the same formula as before, and we get finally cos k (at — z}, the same as if the primary wave were supposed to advance without resolution. The recomposition of the primary wave by integration with rectangular coordinates is thus verified, but only under the limitation, not really required by the nature of the case, that the point at which the effect is to be estimated is distant by a very great number of wave-lengths from the plane of resolution.
We will now suppose that the amplitude and phase of the primary wave at the plane of resolution z = 0 are no longer constants, but periodic functions of a>. Instead of cos Icat simply, we should have to take in general
A cos (pas +/) cos /cat + B cos (px + g] sin kat;
but it will be sufficient for our purpose to consider the first term only, in which we may further put for simplicity A = l, f— 0. The effect of the linear element at x, 0, upon a point at £, zt will be, according to (2),
uSG
sin k (at — r — £\),
where r is the distance, expressed by r2 = z" 4- (x -Thus, if we write x = £ + a, the whole effect is da.
r+co "J-«
+ sin (kat-pg — |TT — &r — pa)),.. .(3) where r2 = £2 + a2.
In the two terms of this integral the elements are in general of rapidly fluctuating sign; and the only important part of the range of integration in (for example) the first term is in the neighbourhood of the place where pa-kr is stationary in value, or where
pda-kdr = Q...............................(4)n lines, no- = 2a sin w, and the value of the last term in (10) becomes
